In this paper, the restrained differentiating-dominating sets in the join, corona and composition of graphs are characterized. Also, the differentiating-domination numbers of these graphs are determined. Moreover, we rectify some of the results on restrained locating-dominating sets found in [5] .
Introduction
Let G = (V (G), E(G)) be a simple connected graph and u ∈ V (G). A subset S of V (G) is a dominating set of G if for every v ∈ (V (G)\S), there exists w ∈ S such that vw ∈ E(G), i.e., N [S] = V (G). The domination number γ(G) of G is the smallest cardinality of a dominating set of G.
A subset S of V (G) is a restrained dominating set of G if S is a dominating set of G and for each v ∈ V (G)\S, there exists u ∈ (V (G)\S) ∩ N G (v). Equivalently, a dominating subset S of V (G) is a restrained dominating set of G if S = V (G) or V (G)\S has no isolated vertex. The minimum cardinality of a restrained dominating set of G, denoted by γ r (G), is called the restrained domination number of G.
Let G be a point distinguishing graph.
It is a strictly differentiating set if it is differentiating and N G [u] ∩ S = S, for all u ∈ V (G). The minimum cardinality of a differentiating set of G, denoted by dn(G), is called the differentiating number of G. The minimum cardinality of a strictly differentiating set of G denoted by sdn(G), is called the strictly differentiating number of G.
A differentiating (resp. strictly differentiating) subset S of V (G) is a restrained differentiating (resp. restrained strictly differentiating) set of G if either S = V (G) or V (G)\S has no isolated vertex. The minimum cardinality of a restrained differentiating (resp. restrained strictly differentiating) set of G, denoted by rdn(G) (resp. rsdn(G)), is called the restrained differentiating number (resp. restrained strictly differentiating number) of G.
A differentiating (resp. strictly differentiating) subset S of V (G) which is also dominating is called a differentiating-dominating (resp. strictly differentiating-dominating) set of G. The minimum cardinality of a differentiatingdominating (resp. strictly differentiating-dominating) set of G, denoted by γ D (G) (resp. γ SD (G)), is called the differentiating domination (resp. strictly differentiating domination) number of G.
A set S ⊆ V (G) of a point distinguishing graph G is called a restrained differentiating-dominating set of G if S is a differentiating-dominating set of G and S = V (G) or V (G)\S has no isolated vertex. The restrained differentiating domination number of G, denoted by γ rD (G), is the minimum cardinality of a restrained differentiating-dominating set of G.
Let G be a connected graph and suppose that there exist (distinct) adjacent vertices u and v of V (G) such that N G [u] 
for any subset S of V (G). This implies that G cannot have a differentiating set. Also, if ∆(G) = n − 1 and v ∈ V (G) such that deg(v) = n − 1, then N G [v] ∩ S = S for any subset S of V (G). Thus, G cannot have a strictly differentiating set.
The concepts of differentiating sets, differentiating-dominating sets and the associated parameters are studied in [2] and [4] . On the other hand, restrained domination in graphs is defined and studied in [6] and [7] .
The minimum cardinality of a locating set of G, denoted by ln(G), is called the locating number of G. The minimum cardinality of a strictly locating set of G, denoted by sln(G), is called the strictly locating number of G.
A locating subset S of V (G) is a restrained locating set of a connected graph G if S = V (G) or V (G)\S has no isolated vertex. The restrained locating number of G, denoted by rln(G), is the smallest cardinality of a restrained locating set of G.
A locating (resp. strictly locating) subset S of V (G) which is dominating is called a locating-dominating (resp. strictly locating-dominating) set or simply Ldominating (resp. SL-dominating) set of a graph G. The minimum cardinality of a locating-dominating (resp. strictly locating-dominating) set of G, denoted by γ L (G) (resp. γ SL (G)), is called the L-domination (resp. SL-domination) number) of G.
A subset S of a connected graph G is a restrained locating-dominating set of G if S is a locating-dominating set of G and either S = V (G) or V (G)\S has no isolated vertex. The restrained L-domination number of G, denoted by γ rL (G), is the smallest cardinality of a restrained locating-dominating set of G. (i) S 1 = V (G) and S 2 is a restrained locating set of H;
Results on Restrained Locating-Dominating Sets in Graphs
(ii) S 2 = V (H) and S 1 is a restrained locating set of G;
(iii) S 1 = V (G) and S 2 = V (H). Let S be a minimum restrained locating-dominating set of G + H. Let
Then by Theorem 2.2, S 1 and S 2 are locating sets of G and H, respectively, where S 1 or S 2 is a strictly locating set. If
Now, suppose that sln(G) + ln(H) ≤ sln(H) + ln(G). Let S 1 be a minimum strictly locating set of G and S 2 be a minimum locating set of H. Then S = S 1 ∪ S 2 is a restrained locating-dominating set of G + H by Theorem 2.2.
Corollary 2.4
Let G be connected non-trivial graph of order m and let K n be a complete graph of order n. Then
Proof : Suppose that sln(G) = m. Since ln(K n ) = n − 1 and sln(K n ) = n, it follows that by Corollary 2.3,
Theorem 2.5 [5] Let G be a connected non-trivial graph and 
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Theorem 3.4 [2] Let G and H be point distinguishing graphs of orders m ≥ 2 and n ≥ 2, respectively, with 
is a strictly differentiating set and one of the following holds:
To show that (i), (ii) and (iii) hold, we consider the following cases: For the converse, assume first that S = S G ∪ {v}, where S G is a restrained strictly differentiating set of G. Then by Theorem 3.8, S is a differentiatingdominating set of G + K 1 . If S G = V (G), then S = V (G + K 1 ) is a restrained differentiating-dominating set of G+K 1 . If S G = V (G), then V (G + K 1 )\S = V (G)\S G has no isolated vertex, by assumption. It follows that S is a restrained differentiating-dominating set of G + K 1 . Finally, suppose that v / ∈ S and S is a strictly differentiating-dominating set of G with V (G) = S. Then again by Theorem 3.8, S is a differentiating-dominating set of G + K 1 . Since V (G + K 1 )\S = {v} ∪ (V (G)\S) and V (G)\S = ∅, it follows that V (G + K 1 )\S has no isolated vertex. Therefore, S is a restrained differentiating-dominating set of G + K 1 . 
it follows that C 1 must be a strictly differentiating set of H v . Moreover, since C is a restrained differentiating set of G • H and v ∈ C, it follows that either V (H v ) = C 1 or V (H v )\C 1 has no isolated vertex. Hence, C 1 is a restrained differentiating set of H v . Thus, (ii) holds.
Next, suppose that v / ∈ C. If N G (v) ∩ C = ∅, then, since C is a restrained differentiating-dominating set of G • H, it follows that
Then {v} is an isolated vertex of G • H, contrary to the assumption that C is a restrained differentiating-dominating set of G • H.
For the converse, suppose that C satisfies the given property.
. Consider the following cases: 
Therefore, C is a differentiating-dominating set of G • H.
. Consider the following cases:
Since G is connected and non-trivial, there exists a ∈ V (G)\C such that wa ∈ E(G • H).
If v ∈ C, then by (i) and (ii), C 1 is a restrained differentiating set of H v . If v / ∈ C, then vw ∈ E(G • H). Hence, in all cases, C has no isolated vertex. Therefore, C is a restrained differentiating-dominating set of G • H. Lemma 3.12 [2] Let G be a point distinguishing graph of order n ≥ 3 such that dn(G) < γ D (G). Then 1 + dn(G) = γ D (G).
Corollary 3.13
Let G be a non-trivial connected graph and H a point distinguishing graph of order n ≥ 3 such that
Proof : Let S be a minimum restrained differentiating-dominating set of G • H.
Lemma 3.12 and Theorem 3.11(i) and (ii) and the fact that rdn(H) ≥ dn(H), 
